ma*mm (j p) ^ ^ # ^ ^ (a) (i\mmmm»H 

#^ip9- 148640 

(si)inta.* mm jfmmi^ pi ms&m 

HOIL 41/083 HOIL 41/(8 Q 

H0 2N 2/00 H0 2N' 2/00 B 



9sm mm(o».z ol s r 



<21}tM»^ 
(22)iiUlfB 



WHW-308726 
¥d(7^(199S)llS28B 



I aUUnA 000134257 

S«!fMli«i|7t;eK»lllATB 7« 1 # 

, (74)ftaA #«± «n ff^ (^3«) 



(54) [i«9l««{|;] WBlEE«7^^aX-^ 

(57) 

isiii 5gi)Joii5S(;j£i:-fe yiyp ^m(^miz 
%mk.mm:mum.%m2&i-^i. »2ffl 

rtai«ffi2 3liSi2ii^'^3^te4lc}S^5$^^M^SilB!l 
5'l-a!«ffi3i:«^tt5rS«tl.«iCSS{2 3 aSlrt> » 
l|»!&lf»21ll[^8P1Mi2 2. 2 3^«j;:lfi|t2 2a. 
23a(^T5r. »«*2iO«;i:^(6llC}B-ot|6|-1^ 
t/C%&l:, iiii, m!fim 2 2a. 23a 
*5£t«-fe7S •7^' 2 0«^«ajCi9^f:«-Hfr6 J: oK. 
RlSixtlJ'). rhf>«0«^:&S22a, 23aC*r 
)i5§^t?BHIiatXSS2|iJ'|.S1EB3. 4*^$iiT 




1 

ffiis, ties 2 wmmizm$iti Lmzwrn i 

Nt im^iz^ timm<nmi>pt<ix. i s 
0 • /N-i-ymmxt »*ff J: 0 tzmim 1 (aa 

fooon 

xnm}.i):ji^^)u^-imi?:hmm^^ji'^~iz 
&iizs^-n. 

[0002] 

ff«-fe 7 5-/:?): tlBB k * LT«£l.ai* 

t . mmmmizmihrc^ i ffliai;^2 w 
mmmzm nxi,t mzmSM i m\mj& t <o 

100033 l(nSfrm8m.^7ifi'xX-9ii. 1 
S««iSiE5:7^-fiX-:j'{l. r'j>^"\7H. rfr 



2) filMf9-148640 
2 

( 0 0 0 4 3 04 m»<nmm^7^i'xX-i'0 
■-miTr^l. (a)«4Tffia, (b)liiEm (c) 

mmttii. mimix. mmnm'ssj 
^^xx-^'^z':>\^xmmmm^rl. 
10 0 0 5) iii4ic^i-«ic, mmmsMT:'^ 

xx-m. ttlSltiS 1 l!IIRl<m2«Bl*J»«162 2 . 
2 3*<. f5l*2<0JFJIIii3t1l!«t4fll)St)«'jTV» 

5. :imiiiUimm.m2mstn&22. 23 

^^ic. |gim^JS^22li$2m3i!%ffi4(:, fd 

2(!irt»«e2 3ttas 1 M^iss Mh^hmi 

^j:^\ioizt^fz>f)iz. f51(PmviS2 
fflP<J«?i2 2. 23<O-SWHl«s2<0JI-rai-CSaj 
L=5fVUoCt««:>r>C. »lfll&V»2ffl!P^flM2 
2, 23Cli. e)XSS522a. 23ajW«§fl?U 

10006] *LT, ^Ii\mm2&m^3. 4 

xnfum'^T^i-xx-fm&ihx^'^i. 

[0007] 

*\ wii^mi9m(iz^'}X-mz&/ix\^i. z<r> 
tzit), m<ommt7^i-xx~i'tii. Kf^^7 

[0008] *i^iz. ^momimni. 
zcm^^jimrnxj^i-xx^^mm-i'^kz 

hi, 

[0009] 

[IMi5:IK*ti)ta<>«*S] *^B;i{ci:ii»f. ffS-fe 

t Sr#A. mifftffiifj. Meff^-fe 7 s 7 ^•^*^t' 
1 Wf*3ffltEasi>'»2ii!ii*}i»Bs*>^,^i). 

h'cmzmm2mvm&tnmfcmfi,t:iif>mi 
xt^i^i, nm2mmmii. m9i2mn 
'mzm^kih kitKSifiejB 1 mmm'cmM 
M»tfi!f)mT,%mM\.x^-^hmiwsiwy-^x 

x-yi,zii\\X , W£0i 1 «lai'^«2lHl*l»lBffi««MC 



(3) 



»R]79-148640 



* ••/ ^ mmitm\tmt cESsnx a 
') , :.ixh<om:fmtmiitxwAn i mm2 

(00 1 oj j^c, -i^m^iim. immmss. 

1 0 0 1 1 ) Sfc. J:Wf, mmmSZ 

S h at tl.a«f iff«7:? f-ax-i' (in 
10012] 

ti. 

[0013J 

( b ) imm. ( c ) mmmx'h o . 02110 1 c 

^tSJiMfc^T^f-a.x-^'iOBaiSrjpl,. (a) {4 
•TffiiH, (b) (iiEffi6afA4. 

iooi4]miR.m2iM4.ix. *mmf&m 

I0 0151«lgft2(i. E^-t7$"/:?2 0):, 
12 1 i:l:-£EIC«llt«2.. Cc0«ffil2 KCtS, 
^Hia(*l3l!tffi2 2i:. I52«j«ffi2 3i:*<j>;&. 
C^l^><0l*)gP«S2 2. 2 3ii. ffi«1:7Sv7 2 0?; 

^. E«-b7S-y^'20tt. B8>JV/V;|cm*n. 

otl^SR^g«(;^gle*^^•CV^|,. «t-9-c. Cii4.E«-t 
9$i'720k. S51i«|»i;»2(ffll^«ffi2 2. 23 
i:iSr««LT«l)«JIW:2i4, *fittt=«^tv^2.. 

c 0 0 1 6 J as I mmz&2 2ii. m»2mm 
tcfcv^t. sBiiBJ'ha!«ffi3c«*ii$nTv>5. trc. 
mmsim2 2n. ■t«)i-m9iic«)5i:&s2 2 a 

too 1 7) af52lfflrt6{«ffi2 313. a««s2S0^hraii 



JtLTV^I.. zmX^&23ali. m^2(Dm 
StciJi^T, Sli!l?l-Sf«ffi3i<OgffllS:aft*/c*!><7) 

I0018J J:iB<7)?Pl«&l^»2l||rt»«iS22, 2 
3t:mSn/::«J^:§ffl2 2a. 2 3a(i, 

xm22&. 2 3Aff)^xi.m»2mMmc 

^'-iX^-W-micmifz^^iZ. 01(a) *»iS,BB 
A.*'4«(c, :in^>(OWX§glt2 2a. 2 3a*f, JE« 

10 -fe^ s 7 ^ 2 onihmizmicifm-i 1 3 fcaiss 
iitus. imiiz. mtf^22a. 2 3aimk: 
m^^iui. mi*i2^miif^x. mm2 2 

a. 23a5'^!'L-?0-r4>-t{ffiV^. C«t^/L*l±, 
»llll&tXaS2ffl!lrtg|!«ffi2 2. 2 3iO«aftS:Ntl 
180' /N-cJo-f^,ti:ftv>. *ll«6lg!Bi^ 

isiiiii2tt;(|K2iiii<]ia:$ffi22. 2 3ii. A!t^ 

^mLXhi(7)X\ ^XSSf22a. 2 3 at, 18 

0- /A.m. 4 5' -io-ttiixhh, 

[ 0 0 1 9 ] 911 m.v%2mm!&i . 4\t.m 

mmii. mii^2(7)nmxmmum22iz 
m^iix^^h. ztitmiz. msammmii. 

?f«2«ll*lffl!i|S2 3><0t$tt?:iB(t^.feftt. 9m2 
«y|•|siS^cfe^^TS82l)l9l«3S5«ffi2 3mxm2 3 a 

IBi'i«^ffi4«, »1 susses t TO:. «)H<*:2 

mmx'»2mmm2 3i,zmitixms zn 
tmiz, mm{^'Si!t22timsiimnt:>f> 
liz, mm2<r)mmiz)i\^xf^imstt&22<m 
30 2 2 a mmmi ioc. mmm^h 
Tv>i.. tti\mm2m\-um3. 4<oTis»«. 
ffi«tt;2w>i-jaffitijv^T. ^h.^msn^^5. 

(>\,zm^h.x\^i,. 

[ 0 0 2 0 ] ^li»^J3A«^. fi«{4:2(0)l^ 

(0021] *iQeesi<o«;giE«r^'-?-AX-^' i 

40 [ 0 0 2 2 ] iti'. ^' • • I'imt^ 

3. 6mm. |^10mmOffl-t:7S-/i?/y-V>' 
1 0 0 2 3 J rt3«eS2 2 , 2 3«0«f}t Utffi-A? 

>'*'^'A-^?"fflv^. ;ortaricffi2 2. 2 3*. 02k: 

ftt J: a t . ffl-b 9 S •f^' 2 0±fc: 1 1 5 ;i mraflC 
^.<0fg;:iiiii$CF^3^S2 2. 2 3i^ 
^:Sa!22a. 2 3a*«*ftfllt&J:'5(C«WSfltv» 
•6, rt3S«S2 2, 23mmi. l^filBtfctiT, « 
50 ^:§S22a. 2 3aS-?-ft-efirtSf«ffi2 2. 23«0 



Application/Control Number: 10/076.227 Page 2 

Art Unit: 2834 

DETAILED ACTION 
Claim Rejections * 35 USC § 102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
States. 

Claims 20-22 and 25-29 rejected under 35 U.S.C. 102b) as being anticipated by 
Shuichi(JP06310278). 

Shuichi disclose in figs. 1-6 a Piezoceramic multi-layer actuator (fig.l) with alternating 

internal electrodes led to the surfaces of the actuator (3a, 3b) and inactive regions (9) 

assigned to them, with the internal electrodes of the same polarity being connected by 

their contact surfaces (Peripheral face) to fomi a parallel circuit to con-esponding 

external electrode (6,7) in each^ja^e^d^^^ external electrode being arranged on 

opposing sides of the actuator, chyRTlprBalih tfiat the contact surfaces (17), and 

therefore the inactive regions (9) assigne djo the rn^f on e^pr a predete miin^^ of 

internal electrode of the same polarity arranged above one another in the same 

direction, are arranged offset one another by a predetermined angle of the value a with 

respect to the contact surfaces, therefore the inactive regions assigned to these, of the 

preceding internal electrode or a predeteirninp^^ of preceding same -is^^ 

. ^ C/^i^^^2^.c^^iI^^ 

internal electrode of the same alignment. CftaraQteoaed^^St the offset is such a size 

as a multiple of the predetennined angle, according to the predetermine height (see 

fig.l). therefore the predetermine layers, consisting of a layer of piezoelectric ceramic 
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material (2) with intemal electrodes located thereon, that at least the contact surfaces of 
the first and last of the intemal electrodes of the same polarity in this range, no longer 
overlap. Shuichi also discloses the piezoelectric ceramic material with intemal 
electrodes so large that the inactive regions (9) of the first and last of the internal 
electrodes of the same polarity in this region no longer overlap. Wherein, the offset is 
reversed in the opposite direction in each case after the completion of one region or 
several regions, so that a wave-shaped run of the offset is produce and the head and 
foot region having internal electrodes spacing increases from electrode to electrode 
towards the respective actuator (fig.2). Suichi also discloses, the cross section of the 
actuator as a square, circular and a rectangle. Wherein, the external electrodes (6,7) 
have a helical run at the connection of the contact surface of the intemal electrodes with 
the same polarity with a constant ainning offset of the contact surfaces (see figs. 1-5). 

Claim Rejections - 35 USC § 103 
2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicalty disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 23-24,30-38 rejected under 35 U.S.C. 103(a) as being unpatentable over 

Shuichi in view of Hirofumi (JP091 48640). 

Shuichi disclose substantially disclose the claim invention as seen above. However, 
Shuichi does not disclose, a borehole along the longitudinal axis of the actuator and 
pocket holes provided at the ends. 
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Hirofumi discloses in figs.1-4 a piezoelectric electric actuator comprising: a 
Piezoceramic multi-layer actuator (fig.1) witli alternating internal electrodes led to the 
surfaces of the actuator (22,23) and Inactive regions assigned to them, with the internal 
electrodes of the same polarity being connected by their contact surfaces (Peripheral 
face) to form a parallel circuit to corresponding external electrode (3,4) in each case 
wherein, a bore hole (B) is disclosed along the longitudinal axis of the actuator and 
pocket holes provide at the ends(22a,23a) for the purpose of connecting the external 
electrodes to the actuator. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the actuator of Shuichi with 
the teaching of Hirofumi actuator having a bore for the purpose of provided a laminated 
piezoelectric actuator which is unifonm in displacement through all the displacement 
surface of it's piezoelectric ceramic at driving. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to select a region or a range in which the internal electrodes are 
offset 1mm to 3mm or o,5mm to 3mm, since it has been held that where the general 
condition of a claim are disclose in the prior art, discovering the optimum or wori^able 
ranges involves only routine skill in the art, In re Aller, 105 USPQ233 

Referring to claims 35-38, no patentable weight has been given to the method of 
manufacturing limitations (i. e. co-aligning contact surfaces for internal and external 
electrodes, sintering the green film of the actuator subsequent to shaping the actuator) 
since "even though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The patentability of 
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